Arachidonic acid, 12- and 15-hydroxyeicosatetraenoic acids, eicosapentaenoic acid, and phospholipase A2 induce starfish oocyte maturation.
In starfish oocyte maturation (meiosis reinitiation) is induced by the natural hormone 1-methyladenine (1-Me-Ade). This paper shows that arachidonic acid (AA) induces oocyte maturation at concentrations above 0.5 microM. This maturation shares many characteristics with 1-MeAde-induced maturation: same kinetics, same required contact time, same stimulations of protein phosphorylation and sodium influx. Although calcium facilitates the AA-induced but not the 1-MeAde-induced maturation, AA, like 1-MeAde, does not stimulate the uptake of calcium. Calcium does not facilitate the uptake of AA by oocytes. Out of 36 different fatty acids (saturated and unsaturated), only eicosatetraenoic (AA) and eicosapentaenoic acids were found to mimic 1-MeAde. Calcium-dependent phospholipases A2 from bee venom and Naja venom also induce maturation (0.1-1 unit/ml) when added externally to the oocytes. Phospholipase A2 inhibitors (quinacrine, bromophenacylbromide) block maturation; inhibition is reversed by increasing the 1-MeAde concentration and only occurs during the hormone-dependent period. AA is usually metabolized through oxidation by cyclooxygenase or lipoxygenase. Cyclooxygenase inhibitors (acetylsalicylic acid, indomethacin, tolazoline) do not block maturation; prostaglandins E2, D2, F2 alpha, I2, and thromboxane B2 do not induce meiosis reinitiation. On the other hand, lipoxygenase inhibitors (quercetin, butylated hydroxytoluene, and eicosatetraynoic acid) block 1-MeAde-induced maturation; although leukotrienes (A4, B4, C4, D4, E4) have no effects on oocytes, two other lipoxygenase products, 12- and 15-hydroxyeicosatetraenoic acids (and their corresponding hydroperoxy-) induce oocyte maturation (around 1 microM). The possible mode of action of the fatty acids inducing oocyte maturation is discussed.